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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of side etching caused by the difference in 
etching rate f and to suppress the increase in resistance 
following the effect of fine wire by a method wherein dry 
etching is performed by changing the thickness of a side 
wall protective film for formation of an element 
formation layer using the side wall protective film. 
SOLUTION: First, the natural oxidation film on the 
surface of a polysilicon layer is removed by etching. 
Subsequently, the impurity-doped part on the surface of 
the polysilicon film 3 is dry-etched by using both dry 
etching gas and side wall protection film forming gas. 
Then, the non-doped part of the lower layer section of 
the polysilicon film 3 is dryetched using both dry-etching 
gas and the side wall protection film forming gas. When 
the polysilicon film 3 is dry-etched by using the side wall 
protecting film, dry etching treatment is performed while 
the thickness of the side wall protecting film is being 
changed in accordance with the concentration of 
impurities contained in the layer of the polysilicon film 3. 
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(57) [SJ^J] 

* — > ICffM-T 5 Sb(D H 7 -Y * ^ > ^tUSfi f 5 
nfitt, (imffinSESroESW -bW-V ^ttffiT? K 5 -Y 31 * > 




31 y -7- > y ft ff a xfi i: <p e> ft £ t-^te^fflSUS/i 




(2) 

1 

t-^f*5S ittOEUa A" i£ K * n T s 
wind H 9 -f x * ^ > V XHIi, 

x?i-efe&, 

xy^>^£*T a T.S(4, 10 
<MS<S33I!SI©BIW #W l ^MX H 9 -Y x y 5=- ><7 £ fr o 
XII 

ffllSfililBBlOlilWtf^i^ffliT H 9 x v >^£ff 5 

atoms i mL<D*mmmv>mmfim a 

x. v 7 > ^tfx fc:*f f 5x » ^ > ^ u - b tjfe UXfl'JS 

x.mT-$>%, 20 

^ifsfit)** f* - 1: > ^£ftfc # 'J > U rj xasiv =f- > y 
-rsxfs-fafe^, 

tt$4t 1 p } S«©4^{*^<D®!&}£o 

- >*Bh%t Ztz&bW^ J ^xflteu 
y — f- & Mt&? Z> rmx & & . 

m&m i &®(D¥m$.mn<Dm&?>te 0 30 

x. >y 5=- > ^ 1" 3 ISC* » 3 bu p'SilftlSlCiHy * % hu 

sa* u v u n >m<D^mmifi y — f > v * v ^ v 

IR©BIMJ:Ot>M< L&#e>x.y^>y-r£xfgT:-& 40 

u?#«t 8 ] mmm<&m.mmm*-mtz itx k 9 -< 

HWdtf 'J -> U n >8%(DWm& H— tf> y $ *ifegi3#£ 
x v 7- > y -r 2> PS«c*j (* § ffiMfflffifiUUBX JftXffl© # x 

awdsKy ] j n >as<o>p?(a^*» p— \f>mtix 

3> 50 



StKJ'P 1 1 - 2 2 G 1 2 3 
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ajsasa 8 3da» m5*»Fi©saiaat. 

MiSt4^^->x.>y^>y (Reactive Ion Etching) -(rfc 

ummi i] Hu3ddM«s§K©fl5i;^s^b^-i3-r k-5 
^-rs*x*ffli%-g,x?iT-*)i., 

m&® 1 3d^©-^^«:^^©Sjjg»o 

Kifi^m± t * ij »; n > ifi e> * 5 w * JBfiR-r s x^ 
Si:, 

M3B* u^'Jn^^ ta%ma>7Fffi!mifi K— br >y $ *i 
fcgu^^, «Eia«naii«©ffitw<i*w^«jBT! h^-t x<v^- 

>^£ff oxfih, 

bu3B* U i'Un^e & SWW^M^rt 5 K- tf > 7 S ti 

[3/?*ia i 3 ] m&^mmte. i%mw&v> 5 B^Tt^-r* 
1 2 §dmcD*^(*^H©©jt^ 0 

[0 0 0 1 ] 

ifSfcMOS (Metal Oxide Semiconductor) 

[0 0 0 2] 

« i: £S tt 4 r*i ft f «. ^ a -b x 1*3 » jb**H is fro > 
[0 0 0 3] ^>T% ®fcTOi-<7)TO§7vXvx 

xmrnt zmetiz&^x, ^<n% /mBvwmmz o i % 
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[0004] g-fc, iu&to'imi&i&yinfflmnmmbiz 

tttt&t£f ft^ox y 5" > vt £ c i: t= «t 0 . x v > 
^'Mfl^K iitt S x -v 5=- > ^*'XG)}^gB#Bg*M < f -5 

* ixt S t ^ * . 
[0 0 0 5] LA>U hn'tJ©Aife-^{±, x-/^>?mJi 

x. ^ > ?Mif c|3 1 - JS£ {S >£M<M ft X V tp T' fS8?88 f 1 0 
ZOltmWZti, ItlEMtl^tt^U flSSfiiifflliSItfSMSMb 

[0 0 0 6] c©ttoffl^i:LT> S«Siin^WTX 

[0 0 0 7]-^ ^MJflsSEFtfciiHT, *>;^>'jrj> 20 
f5\ ififflr, ft#«j£WBj*fi*fc (CVDii) xtt;*^y* 

h mitrnzm®. lt ©auttc &fb * *> fc e> -r 0 

[o 0 0 8] ^g^fi^-f^y- 30 

>J!MCD H 9 f x s> ?=- > y & fr 5 #*IJ 5> tlX ^ £ « 
[0 0 0 9] 

fSMfc65B«WGjR-C*4n3SK— h£ K— K>f 

7 (a) , (b) #tSU o CC0<t'5^-9--l' Fx.yf>^ 
BZIZMX.. K— 7° K#»J -> 'J n Xr^Tt bS 
[0 0 1 0] -tM Hx.s»*->^a«»#.?-ai:, 3£ttft[ 

T-V^SStriitvtfcJU h '42*55 h«t)tVTLSo 
Cfctc&S (M7 (c) JkTIMB (d) , (e) # 50 
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[0 0 11] lot, f^O-9-'J-9--f FxfSCiJ: f)JB&$£ 

[0012] &?&w!z. mvtmmmzmit^&z y^j 

ife * Si « -t S c i: & H W i: r 5 « 
[0 0 13] 

[gSM48?tfe1-Sfe«)©^m] *^B^ttv ^5S6<I4 

¥®i*mn<DMmj5mx$>^x. mm*^ v 

[0 0 14] *«W«D*»(**ffl©sajfi*ifit:*i^r^ 
mf3BffiiJS«^)iI©BS;v J - ^b$tth'7^x7f>^ 
ffoxfltt, S?Sb<lt «S«fflBtfiDII»UA«jy^ttffljl 
-eK^fx-^^-v^-^ffo Xfi £ , ffl«{SMSScO0W *s 

[0 0 15] **!Hffii|4«(*:iJ6R©S!Ja*iSlc*j^-r, 

ffaxgji, !tfSb<lt x^>^l:Mt5x7 
f>yi/-M:jSbt <BJS{S^Sg©SgW £ g^b * * * * s 
K7-fxy^>^&fT-5XS-e*S^i*:^f!CD«!iS 

[0 0 16] **!B©-1^f*«li7ffl»a#&£*H*T 
fc ^ U > U r» >Si S x y ^- > -5 xgf «3 , m 

oh-7^x^>^in(t h 'sm&B&r tfi 

[0 0 17] *^<7)t-^^rotiS*^«C*5^T> 
Ba-ti'dfiiJ^lSSKfiOaMW *'^ft^tth*7-fX7f>^ 
fro nfltt, $fSU<(i> sWd* U U 3 >IK©^%J 

x * > ^-r ^ xfs-e& s o 

[0 0 18] *fc, **flS«)*9»am«)5!Ja3Eiiltt:* 
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>i« # — k > £ tl Sx.yf >yf5 
3 S mni^:1%&$&fct»m tort Ku.i'd* 'J 

•y -7 > y ? -a E5 c * if z mummvfi'Mmmmrt 

[0 0 19] ^^^{^uSBSBfig^ro^xfi, §f£L< 

iKWfc&fb^-tf-T H^-r^-v^->^^?T^ -ngtt, 

L<!±, fctftt'£'l'2|->x>y-7->^ (Reactive Ion Etchi 
ng) Hf] I idffl'J t f.«^(7)^JV^^b$-B-C K7-f 

[0 0 2 0] **W©5afflAiSH:, WJSKttx MOSS 

h7>^x^*^f-rs t-^^^oDSaia A- & -e & o r . 

* 'J -> y 3 > A> & &jfl*&f&T % in i: , y -> y 
3>A>£&.5JritcW83£ K-tf>i7-rsxgi: > su3d 
*'J->'J3><pf,% 5 JM0TOttt# Y - k > 7$ 

z s ®m&ms&<Dm,i&u\, wmx C7^i7f>^ 

Y - if > V Z tlX Ufc t .»«■ SfltlfSfiUBIR t ^J®T! 
H 9 -f x. » > y * f r -5 x|I t £ tit -5 o 
[0 0 2 1] 

i^mto'Mmmm] mz, ^.mrn'Mmtommiz^ 
[0022] as i -nm m m 

?tit>*>, mM&TBmwv-hmmtom-eitoiMmm 

[0 0 2 3] 5fc1\ fedl (a) ic^-fj; -5 £, 0>Jxfc£. 

is y 3 >>m#-i&$i*$to¥&mm 1 htc m->U3 

>$©^b«Sfl!l2fc, 0iJxJi> SSftCVDau LOCO 
S^fb^<75M'«©AiSlc«tt)BfiE-r5o ccoia^ Nf 

**;nvios^>^** *^js8-r s t- {* p *s y 
=i>imm£mz. p-^-^i/mos h ^ >^^<^ ^jf$ 

[0 0 2 4] &l,">-e, «tt»«h!:, 08*. cv 
D^£DMW©/i^(c<fc # 'J 5/ 'J n >m 3 S-fefit: 

[0 0 2 5]*:, isfll (b) Cflitiai:, ffi»d*y 
> y a >BJ 3 JiiWffiJfc:* «*HU 4 * >i¥.A&lz J: i) , 

t lx y >^st>^rofb^^, p*a^f4«sfc ~x*vm 

{ b fHS * m I > 3 C £ ftX & 5 o C <7J -f * > ; £ A <fc i) . 

* y i/ 'J 3 >55? 3 &;si£J^!r.'ot, ; ; > J f 3 Si:^17c7)n i vi^ 

[0 0 2 6] }*ive, <c) -fefi!: 



t^o <X(r, ixJ2 (d) {-/j'5-r<j;-5 -%ia!^i«;/i"xL% 
£ , 0 1 £*fi&l&totzlbto®fci' y 3 >S5ro/v*-.->y 
[0 0 2 7] croi^(:Lt»e>tit«Kt:Mbt, * 

>j^>;=i>na3«, tktoXotjiSkiirX, wntoumtm 

USMStt'f /T>x-vf >y (Reactive Ion Etching) 

10 t«&ffdo 

[0 0 2 8] 5fc"f\ L!&ci># "J ~> y n >B53 OTOiJrf 
S SSKftHJS x. ^ > y (r j; 0 i»£-r § o 3 co i: $ 

[0 0 2 9] 

x-y^v^tfxtfEVi : C 1 2 120sccm 

U& : 2 0°C 

V-f f D« (2 . 4 5GHz) HiA : 4 0 0W 

r (400kHz) tliA: 50W 

6^1V( : 6 0 0 1/s 

20 ife^-tv N2 (e) IC/j>-rJ;d«c, * 'J U n >m 3 cD 

So 

[0 0 3 0] 

rtXt&M.: C lj 60 seem 
0 2 5 s c cm 
30 HB r 6 0 s c cm 

gjie : 2 o °c 

v-Y^niS (2. 45GHz) ttiti : 400W 
S^W7XifM (400kHz) ffi^a: 25W 
m'xVA : 300 1/s 

tr&totf y 5/ y =j >B5J 3 tomtfi&toBmt, * u •> y n 

V^-^)CD*5iiff^-C' a fe5o 
40 [0 0 3 1 ] f*]2 (f) {C/fx-Tot^C ^'Ji/'J 

n >(Bi 3 to wmto^mtow y— ygnx^tz^ft 

x. v ^>y«j^i; % #Jx(*\ W<b*>4i^roffiiJH?fivnS85J 

£%<r>YUx-v? >i?to3km±* m x. ;±\ a. f 

[0 0 3 2] 
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(5) 

7 

f37>f/Uk :Clj 9 0 s c cm 
O a 5 s c cm 
HB r 3 0 s c cm 

l-AJg : 2 0"C 

V-T*D;£ (2. 4 5 GHz) Hi * : 4 0 OW 

tm'UTxam®. ( 4 0 0 kH z ) m>j : 2 5 w 

ttiM : 6 0 0 1/s 

xmmw&Jjmi, # y ~> y 3 >e 3 cd^ms-sctm^ 

ft £{b Fv-f x.«y*->y&fj ot, h 

>y 7- > ?"ftf f -5 Eg, # U v 'J a >m 3 cDJtfft t-rf^tLS 
=F9M»©ffl8K=ZS DTs fflraf^BRroi^fciKfcS** 
* s ?>> F^x;>y^>yftfrofccDT- £>•!><> 
[0 0 3 3] * 'J U 3 >tftc H— ^tifc^<Sfi 

f&iSJgjPiOSVvPi, 3iy^*>h {*-v=f-->>71S7.) \zft 

tzx-vi-^sifu—hwm^ vtr>x, # >; y n >k 

$><LX, x.y*>iT£fT\,\ # 'J y 3 >B8 3 

ffldSfifeffiBBKiSfl! * x CD !,'< ft '>& < U T v l«7^i>f 
>^fttrd<, 

[0 0 3 4] {SJ^G^KScDffiSWli, ffl3S«a81!Sffi:tf*05 

r>* cdeus'Sco ftf i; ^^-^Cctot, n ft c At 

^tliChtft^S. 30 
[0 0 3 5] C©«tdKffl!l««a5l!t©IIJIW*ffi<b*** 

[oo36]t^t, *«ra©3s 1 'Jtafii»ffli©m9#aa 

iSAiStina, {SJ^M3llftflH^A i <=> K7-fi-yf- 
[0 0 3 7] g5 2 ^MSffSflB 

*%M*>m 2 'J&JKBaSH\ 4£^<©5JS/fi£ & mm U fc 

[0 0 3 8] 5fct\ W3 (a) {C/j<-r<fc'3{;> p1v>'J 
n > t-»5f*tttS 6hC, L 0 C O S ife (Locos Oxidatio 
n of Silicon) !Z<fcy, EUvtoJ'/tMBftSi' U 3 >m Ui 50 



?$>;:•:•• i 1-220:23 

ixhcDSSfb^y 3>:2ft -SEftieU {FJx.'iU CVD 

( V- h S2fb!!2 1 1 ) ft mfct 5^i:t»-c§5. 

[0 0 3 9]^t^ W3 (b) tr^fidtr, ^ffllr 
Ttf 'J -> U 3 >/;-! 8 ft, CVD&iifcfiX/S'y* 
U > tf\£*§lz J; 0 ff^Jfjlc L » *0>£MSHw, «J > 

Aifet «fc 5 ^ >}£A-T 5 C £ iz i «3 , # U U a >Ai 
8 ©AMfflt^W** H-rShfcffl* 9 &fl&ifif 5„ 
[0 0 4 0] ^ir, [*]3 (c) (c>jxfJ:^{r, ^iStriS 
-fb-> U n >m 1 0 ft, ^Jx.(i\ C V D &lz «t (? Jf5ft£T 
5o *fcV>tr, M4 (d) (3,j<-r<fc^!c. [*]>i^LJEci>uy 

x hKft^tSictiffi^-a-fcw^, 7 -a \-x--j-J-^y{z& 

[0 0 4 1 ] &l>-e, ^ "J U n >IU8 ft, SB 1 3?» 

a* f - nx i ^ i: a>®mi&mmcDm,i ft 
^b^-y-^e* 5 ?., H^-r^-y^>^ftffoTs y-h'ji 
maw— > ftff^jft tf a o # 'J «> 'J 3 >BB 8 ©*JMSB 
©^MtJ* J F-r^tifegB7>ft ^y'T-ytfLtzk. 
*«03i«fKftW4 (e) tr, # U ^> >; 3 >SM 8 cd FJrfgp 
CD«Jfi^j*s K-r^tlT^itCl^fflS^ft K7-fx-yf>^ 
Lt> y-h'^ft)T$fiKLfeWIftt*]4 (f) iz^ti? 

[0042] ccdxoiz^ m i 'Mmmmtwmz Lxm 
mumzmmi J- ft -mt * -a- & # ^ , h-7^i^f>^ 

fr^Cfct«t-3"C, ^faiMfc'Eco-Ci,>fe^ , J>U3> 
SKftcD^Fi!3fiM]g3t> s ^^gl5^ic^^?)-tJ-'l' h'i-yf : ->y 
CD^t ft ft5c&IC RSlh-T -S C £ &X $ 5 o 
[0 0 4 3] f*]5 (g) K*-r«t-5tC N y— h 

yMs F»«y- MMhfla 1 1 ^su im6 tnM f-m 

t&<omit { s "J 3 >ffi£ft a: ^ > U fceo y > ^ 

iUl 2ftff5fi£f€>o CcDhgcD^^>}£AcD^ 
{*, #J;U£> 10~3 0keVcOx^.;^-, 2x10 
ls ~8xl0 ,s /cm ! <D Y — XVT'SSo 

[0044] ;^tc, i*j5 (h) izux-tnoiz^ ±mzm 

14*MLt, liUridn sflt=$ 1 2 «>!Ht ^ffij-e, ■y--f 
F ^ it— )V 1 4 cDx. >y v F/j*^^ffi(C*>!t-C> ^Jx 

-r^>;?.Ai£!-<fc ]-bti:fl'jftj< -r^->5feAftffa 

3ftffjjb£-rs 0 ^cDi:^cD'r^>!i ; .AcD5t{mx fi^ix. 
fix 4 0~8 0keVWx^;i/*-, 1 x 1 0 1 5 ~8 x 
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10 i; /cm ;: © K— XV<T?&5 0 
[0 0 4 5 3 CCOiotCL-CBftK^tl^ma.'i, LDD 
^>j2 (Lightly Doped Drain Structure ) tlit)tlX$i 

[0 0 4 6] j*i>-e % i*] 5 ( i ) t >j<-r <fc -5 y— h 

'<SM tttf©8Mfe > Un^S, x >v > <fc Q 
l, W6 (j) C*-*\fc-3C {?Jx 
^W*y>yiS^fCJ;»), :fciiitciffj3;*-e-;fc© 

[0 0 4 7] Lt> [*]6 (k) {C/j<-T«fc-5{Cs ^iSt 

[ 0 0 4 8 ] 35 2 3?«SJBJ8©-1i«(*Ka*asC J;n«, 

mi^»^Si:i3j«, mmizmmzm^ttv* K?-fi 20 
te-ssaia-r s c t wx g i) o 

[0 0 4 9] J:jt3^5S«SlSf!i, 4*- hU2IS© 

R I E^© K^i'3i^5 : ->^5£fci5V%T> 30 

JM©©^©<fc-5{c, ai^^-v> biztt-r2>x.v?->yu 

-m&J & $ f J&JEfiJM ©*n X t * H T v x-^+>M; *f 

t5xs/f>^u-h ©fiatitawt sMtff tfj^+M h" 

[0 0 5 0] 

> icjfcftS-f 5fc#>© Kv-fx^f->y nf'l § r £ 

m$n<F>w&fj\tk-z&~ix, wiisL y ma 
it. m i mmmm'j-&&<t2 -e--e k 5-fi»f> 

[0 0 5 1] ffl!lH!S#&88€ffll»«cjb*£ 
l , 7'fiKf> -^{r t 'o M {-Warn &pTr&<r>j s # - > ic 

^£■$"■3 ERE*.!; 5, x>yf >^l/- h<7)*[!2!:fe!*3t 

^i£© A «3 #'i> & t f-JgltdHrf » Fv-f X7f>^ 50 



[0052] Sot, oi <*';»-f h T.fat «fc b 

[MflroM^feiSiW] 

[M 1 ] W 1 it, #JBWJ©35 1 'JMJJS© t-#f«a;?w 
®ia<Oftr.fSfl)«©S/i«-ris(|-eftS. (a) tt» f^f* 

5, (b) (a) iz^-r^mt^, *yi/yzj>flss 

[M 2 ] M2 it. **WO)SB 1 'J^WJlSc734'^f*^RW 

®jacDft.xn©«B£*-rwT?*a. < d > f^ 1 
(c) izw-tWBiP*. K^bs/U3>iS*innLfeBrffl 
[*]-efe(?> (e) a, (d) tc/j<-r«^e>s ^ «;•>•; 

ff>^LfcJ6*(iD|fiiiWt*0, (f ) «s (e) C 

^■rwiiA^v * y > y n ^mn^mmz&ti b&^gp 
siaoft r.fsoD«fiftw-rts«-e*So (a) {± % pi^> 

U 3 >-<NiHM£fK h(c LOCOS J; (j x ^ /-^SIS 
frofclSfiSMTyftOx (b) U\ ^fl{=*'J^'J=i>aa 

MT*!), (c) tt, *6Kd«US'U=i>aa©.hK:BMh 

[r»14] M4(t, *%W<F>Wi2%MWM(F> , mfr : 3im(D 
®a©ft-nfSCD«B*w-rBJ'T?ft*. (d) [*]3 
(c) !C/jl-r«fI*?., KflS'>Un>K4ininLfcBfffl 

(e) \t. (d) {c>j>^^*»f), *y~>y 

9 5F>^bfc^*©Kfia[st]T?*»5, (f ) it, (e) t 

/fx-r«fs*^> ^ y > y =3 >K©^H«**^f Lft^ffl 

K v >f 31 v ^ > ^ \,XV- V 'Jm&WtiL b fcBrffiKI 
[15] N 5 «^ ##HH0>38 2 'JJMJFJIS© f^^E^© 

®iia©ftnig<z)«fi*^-r[sd-c*4o (g) M4 
( f ) iz ,j\ -twMfr *f—v \m=- v v sj * f ^a-gs 
iijh©Baic^t-r5i2fb'> y n ^c^, 

Mtrfet?, (h) !i, (g) t=ii<-r«JB*»%, !*«> 
^«i:©[fflt3n , y.^O^^^>i£AL-t, n + «fltj 

^BftKbfcM-efef), (i) .'is (h) t/jvrws* 1 

e> v y- r M2(B h©SSfb > 'J n >E2£x: >v f- > Viz t <3 



w e ] m 6 st, xmwnm 2 vs&ssmn % m<**jmn 

W&nft r.Stt!«siS,jVri»i-ea*o (j) It, MS 
(i) l:*fttSA>f 1> -> 'J =j> \:\z?-*?---t>Ui' U-fr 
-f K^SrB&?tfcl»,T!S!*3'efeOx (k) (j) 

[ i*i 7 ] [xj 7 fcJu ^«Hv-fx»^> t J; S y — 
h Vixf^rojfJbK Aiferoft r.fi % >jk-?M-Z ( a ) It, 

?mwm h t s tfitigs* u -c # u u =i > us « nm 

*ffotKiliix] - r-&f)x (b) It, %<n'$t, /tf"J->Uri 

r*n?a?>, (c) y-h'j2«s/«jiaai5©«e)SBJi*i»i& 
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